Small-angle X-ray scattering study of the ATP modulation of the structural features of the nucleotide binding domains of the CFTR in solution.
Nucleotide binding domains (NBD1 and NBD2) of the cystic fibrosis transmembrane conductance (CFTR), the defective protein in cystic fibrosis, are responsible for controlling the gating of the chloride channel and are the putative binding site for several candidate drugs in the disease treatment. We studied the structural properties of recombinant NBD1, NBD2, and an equimolar NBD1/NBD2 mixture in solution by small-angle X-ray scattering. We demonstrated that NBD1 or NBD2 alone have an overall structure similar to that observed for crystals. Application of 2 mM ATP induces a dimerization of NBD1 but does not modify the NBD2 monomeric conformation. An equimolar mixture of NBD1/NBD2 in solution shows a dimeric conformation, and the application of ATP to the solution causes a conformational change in the NBD1/NBD2 complex into a tight heterodimer. We hypothesize that a similar conformation change occurs in situ and that transition is part of the gating mechanism. To our knowledge, this is the first direct observation of a conformational change of the NBD1/NBD2 interaction by ATP. This information may be useful to understand the physiopathology of cystic fibrosis.